ABSTRACT Introduction: Patients and the public are beginning to use digital health tools to assist in managing chronic illness, support independent living and self-care, and remain connected to health and care providers. However, engaging with and enrolling in digital health interventions, such as telehealth systems, mobile health applications, patient portals and personal health records, in order to use them varies considerably. Many factors affect people's ability to engage with and sign up to digital health platforms.
INTRODUCTION
Changing lifestyle patterns over the last century have seen growing numbers of
Strengths and limitations of this study
▪ This will be the first synthesis of qualitative studies to explore patients' and the public's experiences of engagement and recruitment to a broad range of digital health interventions. ▪ We will systematically identify and critically appraise the available evidence on this important topic, identify research findings and highlight any knowledge gaps. ▪ It is envisaged that the results of this review will contribute to a catalogue of barriers and facilitators that affect people's ability to engage with and sign up to digital health interventions; a taxonomy of engagement and enrolment strategies used if possible; and a preliminary conceptual model of digital health engagement and recruitment processes. ▪ This work will advance our understanding of the readiness of patients and the public for digital health. ▪ Findings may be limited by (1) the inclusion of English language publications as this could exclude potentially useful studies, which may result in cultural and publication bias, (2) the synthesis of qualitative studies which may result in the loss of some explanatory context that could limit the generalisability of findings or (3) the data analysis and synthesis which will be based on a sample of data extracted by the review team and not the original data.
people with one or more chronic illnesses, including heart disease, diabetes and cancer. Such conditions are the leading cause of death, disease and disability worldwide. [1] [2] [3] This combined with ageing populations, who have complex health and social care needs, is creating a huge resource burden on health systems 4 5 with increases in healthcare usage and unplanned admissions. 6 To become more sustainable, health services are beginning to move from treating illness in acute hospital settings to promoting more preventative care and the self-management of long-term conditions in the community where possible. 7 8 Person-centred digital health interventions are being developed and trialled to further this agenda, by promoting active and healthy ageing, supporting individuals to manage long-term conditions at home and assisting them to remain connected with health and care providers. Examples include telehealth and telecare systems, 9 electronic personal health records (PHRs) 10 and mobile health applications or 'apps' 11 among others. It is hoped that these types of digital products and services could lead to better health outcomes and to a reduction in the usage and cost of primary, secondary and tertiary health services. 12 Many of these digital health interventions have only been evaluated in small pilot studies or randomised controlled trials (RCTs). While the results of these can sometimes demonstrate positive outcomes, 13 many people choose not to enrol as they can experience numerous barriers, some of which relate to the complex recruitment procedures in trials. [14] [15] [16] While nonparticipation is a significant issue, 17 18 there are also many factors that can facilitate patients and the public to engage with and sign up to digital health platforms. 19 20 Although there is a large literature on difficulties recruiting to trials, 21 many challenges only emerge when technologies are scaled up and implemented in 'real-world' complex health systems. 22 23 This is an important distinction, as RCTs have predefined protocols and strict inclusion criteria that can often mask wider implementation issues. 24 25 Problems that can arise when technologies are scaled up begin in the initial phases of implementing a digital health intervention in practice, when engaging with different stakeholders, when encouraging people to register for digital products and services on offer (or which might be offered in the future) and then facilitating them to sign up for it. The journey by which such technologies are implemented can span a long timeline of individual and organisational change processes, not all of which occur sequentially. 26 As a result, this review is focusing on the initial phases of rolling out digital health products and services, in particular the engagement and recruitment of users. By engagement, we mean the processes by which patients and the public become aware of and understand digital health interventions, for example, through promotional efforts and marketing campaigns. Recruitment, on the other hand, encompasses the processes that people are involved in when enrolling or signing up to digital health products or services, such as actively filling out paper-based registration forms or creating online profiles or accounts. There has as yet been no attempt to synthesise what this literature tells us about the key challenges or the outstanding research gaps surrounding patient and public engagement and recruitment to digital health.
There have been repeated calls for more research that synthesises the findings from qualitative evidence to support policy and the translation of research into clinical practice. 27 For example, a synthesis of qualitative research can aid in the understanding of complex interventions as well as human experiences and behaviour, all of which can be used to inform health policy and practice. 28 29 The volume of qualitative systematic reviews has been growing slowly over the last number of years 30 due in part to the work of the Cochrane Qualitative and Implementation Methods Groups (CQIMG) and others who are championing the role qualitative synthesis can play in building the base for effective evidence that can be adopted and implemented in everyday practice. 31 32 At present, there are limited, if any published, systematic reviews of qualitative studies looking at different aspects of person-centred digital health interventions. In particular, there is no systematic review on the topic of digital health engagement and recruitment, although it has been highlighted as a research gap that needs attention. 14 25 An understanding of the barriers patients and the public experience when trying to engage and enrol in digital health products and services, would help ensure the full value of these interventions can be realised. Similarly, robust evidence on the factors that facilitate this process could improve recruitment to future digital health initiatives.
In addition, theoretical frameworks have been used previously to aid many types of qualitative synthesis 24 33 34 as established models can help to explain the phenomenon under consideration and make the findings of the synthesis more accessible to application in practice. 35 36 Therefore, this review will incorporate two empirically grounded sociological theories, normalization process theory (NPT) and burden of treatment theory (BOTT), as they are relevant to understanding how individuals embed new interventions in everyday routine and the burden that this process entails. 37 38 NPT in particular has been widely used in eHealth implementation research to examine different stages of the process through its four main constructs: 'coherence', 'cognitive participation', 'collective action' and 'reflexive monitoring' (see figure 1) . 39 40 BOTT was built on the conceptual foundations of NPT to expand our knowledge of the difficulties patients experience when coping with new treatment modalities and enacting self-care strategies, 41 so they are both directly applicable to this qualitative synthesis. This systematic review of qualitative studies aims to identify and synthesise currently available knowledge about barriers and facilitators to engagement and recruitment across a range of digital health interventions and highlights knowledge gaps and areas for further research. If possible, we will also aim to develop a taxonomy of digital health engagement and recruitment strategies used and a preliminary conceptual model of digital health engagement processes. Arguably, a better understanding and detailing of these difficulties and the processes involved will help researchers and those in industry design better systems and enrolment strategies and inform health service managers and policymakers of changes that need to be made to improve digital health engagement and recruitment.
Objectives Primary To examine the factors (barriers and facilitators) that affect patients' and the public's ability to engage with and enrol in digital health interventions.
Secondary
To determine what engagement and recruitment strategies have been used to sign people up to digital health products and services.
METHODS
This protocol was written in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-analysis Protocols (PRISMA-P) checklist. 42 Reporting of the full systematic review will follow the Enhancing Transparency in Reporting the Synthesis of Qualitative Research (ENTREQ) statement. 43 An interdisciplinary team of researchers will be involved in the systematic review with expertise ranging from general practice and primary care, to nursing, health informatics and information science. Members of this team have conducted and published numerous highquality systematic reviews and the collective skill set will enable a robust review to be carried out. 33 34 An initial 'scoping search' will be undertaken to help identify key papers and search terms that are relevant to the research topic. This process will be carried out by conducting a preliminary search of online bibliographical databases via Ovid; the use of the 'related articles' function in PubMed, reference and footnote tracking of relevant papers found, citation tracking of relevant papers found, the use of personal knowledge, and consultation with experts in the field. The results will help to inform the initial design of the search strategy for the review which will be piloted and refined as appropriate. Figure 2 outlines the detailed workflow of the proposed review.
Search strategy A team of information specialists at the York Health Economics Consortium (YHEC), who specialise in conducting systematic reviews, will be consulted to assist with the design of the search strategy. There is likely to be three groups of search terms, referring to digital health interventions, engagement and recruitment, and factors that affect these processes, that is, barriers and facilitators (table 1). Guidance will be sought from the Cochrane Handbook for Reviews of Interventions on the most robust way to systematically search the literature, 44 and other novel strategies such as text mining 45 46 will be explored and applied where appropriate. The following six electronic databases, CINAHL, (EBSCHOHost), PubMed, Medline, EMBASE, Scopus and the ACM Digital Library, will be systematically searched to identify published peer-reviewed scientific literature that are relevant to the research objectives. YHEC will run searches, remove duplicate citations and provide an EndNote database file of citations for screening.
The challenges of searching the qualitative literature have been well documented [47] [48] [49] and studies have shown that traditional database searching can reveal as little as 30% of research papers that are relevant to the topic under review. 50 Therefore, other search methods will be used to supplement the results of the systematic review and identify relevant studies. These will include reference or footnote tracking; using the 'related articles' function in PubMed; citation tracking; personal knowledge and personal contacts and contacting experts in the field.
Eligibility criteria
The review will adhere to the following criteria. These were developed using a modified population, intervention, control and outcome (PICO) framework (see table 2 ).
Papers will be included if they meet the PICO criteria. Below is a detailed description of the inclusion and exclusion criteria. 
Types of studies:
Original qualitative studies, studies involving secondary analysis of qualitative data or qualitative studies as part of a mixed methods study (eg, a major component must be qualitative and describe a qualitative methodology). Certain types of studies will be excluded from the review including those using the following methodologies: A. literature or systematic reviews and meta-analyses; B. descriptive case studies; lexical studies that analyse natural language data presented as qualitative results;
C. qualitative studies using questionnaires or other methods that do not involve direct contact or observation of participants; D. commentary articles written to convey opinion or stimulate research/discussion with no research component; E. studies describing an individual's experience(s) in an RCT. This review is focusing on barriers and facilitators to engagement and enrolment to digital health interventions rather than the wider literature on recruitment to clinical trials that has been addressed in previous reviews. 21 2. Types of eHealth interventions: Any health intervention delivered by a digital technology (hypothetical or in development, simulated or real world), which takes information from patients or the public, or provides some form of advice or feedback about their health. This includes, but is not limited to, web-based interventions on personal computers (PCs) or mobile platforms, mobile health applications or apps, patient portals, PHRs and interventions delivered by short message service (SMS) or interactive voice recognition (IVR). Certain technologies will be excluded from the review including those whose primary intervention is telephone based with no additional technological function (eg, telephone counselling or triaging service), internet based with no additional interactive function (eg, searching for health information online), or an implantable device that is remotely monitored.
Types of participant: Any individual (adult or child).
This includes patients, the public and health professionals who would be aware of the experiences of these stakeholder groups. 4. Types of settings: Any 'usual' setting (hypothetical or in development, simulated or real world), such as primary, secondary or tertiary care, home or workplace. 5. Phase of implementation: Qualitative research which explores the initial phases of implementation, that is, engagement and recruitment phase, before individuals start using a digital health intervention. This can span from gauging an individual's readiness for a digital health intervention, to the initial marketing or reach of the initiative, to actively signing people up to use the technology so they are registered on the digital application or system. Therefore, we will not explore: pre-engagement work based solely around designing the interface and functionality of a digital health intervention; patients' or the public's use of these types of technologies; why they drop out or fail to continue using them (non-usage or attrition) 52 or sustain their use of them (retention); 53 their attitudes or beliefs towards a digital health intervention or their satisfaction with it, except as pertaining directly to engagement or recruitment. Screening Each title and abstract will be screened by two independent reviewers using DistillerSR software (DistillerSR. Systematic Review and Literature Review Software from Evidence Partners. 2016. https://distillercer.com/products/distillersr-systematic-review-software/). All journal articles that meet the inclusion criteria set out above will be obtained in full-text format for further screening and assessment. Two independent reviewers will conduct the second level full paper screening by applying the inclusion and exclusion criteria. A third party will be involved to resolve any conflicts that occur in determining the relevance of the titles, abstracts and full-text papers, so that a consensus over inclusion and exclusion of each article can be reached. A flow diagram will be used to report the selection process and reasons for exclusion as suggested by the PRISMA guidelines. 54 Data extraction Data extraction will be carried out using a comprehensive, standardised extraction template that will be designed based on the specific characteristics of this review, including aims of the study, design and methodological approach taken and key findings such as barriers and facilitators and a description of engagement and recruitment strategies. It will be piloted on a subset of relevant papers and refined where appropriate. The extraction process will be conducted by two individual reviewers based on the relevant articles previously identified through the screening process. A third party will be involved where disagreements arise over the relevancy of the data to the review topic which will assist in reaching consensus and creating a robust dataset. This will result in a table that provides the following details: ▸ Bibliographic information such as the journal name, year, volume and page numbers; ▸ Study characteristics such as the type of technology and qualitative approach taken; ▸ Participant characteristics (sociodemographic) and information about the number and type of individuals who signed up or declined to take part; ▸ Main findings such as the barriers and facilitators to engagement or recruitment; ▸ Details of engagement or enrolment strategies used.
Quality assessment of included studies
The CQIMGs and others recommend critically appraising qualitative research as it helps assess whether the study adequately addresses the different dimensions of research quality such as credibility, transferability, dependability and confirmability. 55 56 Although some are sceptical of this approach, 57 a range of tools and checklists have been devised for this purpose. One such checklist is the Consolidated Criteria for Reporting Qualitative Research (COREQ), which offers a list of questions for assessing qualitative studies. 58 59 While the review team acknowledges that the assessment of qualitative research involves well-honed interpretative skills rather than relying solely on simplistic scoring criteria, 60 the COREQ checklist will be applied to this review as it can enable a rapid evaluation of different types of qualitative studies and their major strengths or weaknesses. Two reviewers will independently assess the quality of the relevant studies and discussion will be used to resolve any conflicts. An independent third reviewer will be contacted if necessary to settle unresolved disagreements. No study will be excluded based on quality assessment as methodologically weak studies may still offer valuable insights. 61 Data analysis/synthesis This review will synthesise qualitative literature on patients' or the public's experiences of digital health engagement and recruitment. Our analyses will be informed by framework synthesis as it allows a priori model to be used to facilitate analysis. 62 As outlined, NPT 37 39 40 will be used during coding and synthesis, due to its highly conceptual relevance to the review topic. This process will be guided by the framework approach, which follows a five-stage process: (1) familiarisation, (2) identifying a thematic framework, (3) indexing, (4) charting and (5) mapping and interpretation. 63 This series of analytical steps will facilitate in-depth interpretation of data until a rich and coherent understanding emerges. Overarching concepts will be mapped onto constructs from NPT and findings viewed through the lens of BOTT, although we will be open to the identification and coding of emergent themes that sit outside these theoretical frameworks, in order to inform development of a preliminary model of digital health engagement and recruitment. 64 The engagement and enrolment strategies identified during the analyses will also be classified, if possible, to create a taxonomy of approaches. These might include traditional forms of mass media and recruitment via health professionals, to more contemporary methods using social media and online advertising to reach and enrol large numbers of people. NVivo software will be used to aid analysis. 65 
DISCUSSION
Engaging and recruiting patients and the public to digital health interventions is a complex process that needs to be fully explored if we are to capitalise on the value these technologies can offer. To date, existing research on this topic has not been synthesised. The systematic review of qualitative studies aims to address this gap in the scientific literature by providing insights into what helps and hinders patients and the public to engage and enrol in digital health products and services. This will inform our understanding of the readiness of these important stakeholder groups for digital health. We will use the findings of our analysis and synthesis work to create a catalogue that describes the barriers and facilitators that affect people's ability to sign up to digital health interventions, and if possible, devise a taxonomy of digital health engagement and enrolment strategies. We will produce a preliminary conceptual model of digital health engagement and recruitment processes. We anticipate that this work will be highly relevant to a wide range of stakeholders including researchers and industry who are developing and evaluating person-centred digital health interventions; health professionals who may want to recommend new electronic systems and applications to people; patients and the public who want to engage with and sign up to use novel technologies; local and national health services who wish to implement new digital services and enrol a variety of users on them; and policymakers who wish to address barriers to digital health engagement and recruitment. The results of this systematic review will be widely disseminated through publication in peerreviewed, open-access academic journals, research meetings, conference presentations and social media. Public engagement is also important and will be achieved through knowledge translation events and activities such as seminars, workshops and the use of social media.
